cause. It would be interesting to know how many of the perinatal deaths in the "anoxic" group in Cardiff corresponded to deaths of unknown cause in mature infants and to know the age, parity, height, and social class of the mothers. Higher induction and section rates in these groups most at risk might have resulted in better figures.
Summary
Five uraemic patients who developed progressive cardiac failure with clinical evidence of congestive cardiomyopathy at the start or during haemodialysis treatment were studied. The diagnosis of cardiomyopathy, for which there was no apparent cause, was confirmed by angiocardiographic and haemodynamic studies. These showed a significant increase in left ventricular enddiastolic volume over normal values obtained in 12 patients without uraemia. The mean velocity of myocardial fibre shortening was significantly decreased, as was the index of normalised rigidity. Three of the five patients presented the complete picture of the disease. The other two also had considerable ventricular dilatation and a decreased index of normalised rigidity but normal ejection fraction and only moderately decreased myocardial contractility indices. This suggests that there may be primary involvement of normalised heart muscle rigidity followed by secondary changes in myocardial contractility in uraemic patients with congestive cardiomyopathy.
Introduction
Cardiac failure remains one of the most important contributory causes of death in patients undergoing maintenance haemodialysis. ' 2 Various factors are implicated in the pathogenesis of heart failure during chronic renal insufficiency-for example, coronary artery disease and-hypertension,' pericarditis, hypokalaemia or hyperkalaemia, disorders of calcium metabolism, and possibly anaemia, acidosis, and overhydration with hypervolaemia.3
The question remains whether a specifically "uraemic" cardiomyopathy, due to the retention of normally excreted or metabolised substances, may also be implicated.5 6 In 1944 Raab7 suggested that cardiotoxic substances may exist in the blood and heart muscle in uraemia, and recent experimental evidence has supported the suggestion that uraemia may have a direct effect on myocardial function. During acute renal failure in rats Nivatpumin et al8 observed increased contractility in the myocardium, whereas Riecker et Greene' s method."9 The ratio of stroke volume to end-diastolic volume (LVEDV) calculated angiographically represents the ejection fraction (EF). Contractility indices were calculated during the ventricular ejection period by measuring the equatorial diameter from frame to frame, thereby determining the maximum and mean velocity of myocardial fibre shortening (VCF) ." 21 Indices of normalised rigidity (k = dP/dV.P) and of instantaneous end-diastolic compliance ((dV/dP)ED = 1/k.LVEDP) were calculated by the method of Gaasch22 using the simplified diastolic pressure-volume relation P = 0-43 ekv and the values of left ventricular end-diastolic volume and pressure (LVEDP)."2 In man this simplified single co-ordinate method provides compliance and rigidity values similar to those obtained with the multiple co-ordinate method." The index of normalised rigidity (k) was independent from the changes of ventricular filling because it was the coefficient of the diastolic pressurevolume exponential (P = 043 ekv). Conversely, the index of enddiastolic compliance ((dV/dP)ED) depended on instantaneous ventricular filling, and was represented by the inverse value of the slope of the tangent of the diastolic pressure-volume exponential curve. Myocardial thickness was determined in the equatorial plan at the superior part of the left ventricle.
The five patients studied were compared with 12 controls, who included eight patients suffering from thoracic pain but with normal coronary arteriograms and ventriculograms, one with paracardiac tumour, one with cured pericardial effusion, one with unconfirmed suspicion of aortic dissection, and one with functional systolic murmur. We used the non-parametric U-test of Mann and Whitney24 for statistical analysis because of the small number of subjects studied.
Results
The coronary arteries were normal in the two patients studied by coronary arteriography (cases 3 and 4). No localised dyskinesia or akinesia was observed. The haemodynamic and ventriculographic data of the patients are detailed in table III. The mean heart rate of the uraemic patients was not significantly different from that of the controls. The uraemic patients were characterised by a striking ventricular dilatation, as shown by an increase in left ventricular enddiastolic volume to values greater than any of the control values (P<001). Similarly, the normalised ventricular rigidity index was significantly diminished (P <001) in all five uraemic patients. Enddiastolic compliance was within normal limits, as was end-diastolic myocardial wall thickness for the group as a whole. In contrast to the homogenous increase in left ventricular end-diastolic volume and decrease in the ventricular rigidity values, the ejection fraction was diminished in only three patients but was nearly normal in the remaining two (cases 2 and 4). The decrease was significant (P < 0 05), however, for the group as a whole when compared with controls. Similarly, left ventricular end-diastolic pressure was significantly increased (P < 0-01) in the uraemic group as a whole but was within normal limits in cases 2 and 4. Moreover, the contractility indices and the maximum myocardial fibre shortening were decreased (P < 0 01) when compared with those of control subjects. The contractility indices in cases 2 and 4 were only moderately decreased when compared with the striking decreases in the other three patients.
Discussion
Cardiac failure has long been known as a complication of chronic renal insufficiency.a3 4Heart volume is often augmented, generally because of pericardial or myocardial involvement. Only a few studies of cardiac function have been performed in such patients,25 however, and myocardial contractility and compliance have been poorly explored in uraemic patients. Recently Scheer et al"3 described seven patients undergoing haemodialysis who had developed chronic heart failure and cardiomegaly of obscure origin. Four had evidence of cardiomyopathy: (a) a diminished ejection fraction and indices of myocardial contractility determined during the isovolumic phase, and (b) a significant increase in end-diastolic pressure. But values of enddiastolic ventricular volume or myocardial compliance were not given. Rodger et al'4 reached a similar conclusion about the occasional development of congestive cardiomyopathy in patients on dialysis investigated by echocardiography. Using ventriculography and haemodynamic investigations we confirmed our clinical suspicion that some of our patients on haemodialysis had congestive cardiomyopathy.
The incidence of congestive cardiomyopathy in uraemic patients adequately treated by intermittent haemodialysis is not known. Our incidence of 1 100 (5 out of 450) probably underestimates the real incidence since another seven of our patients showed early evidence of congestive cardiomyopathy but have not yet been investigated by ventriculography and haemodynamic studies. The prevalence of congestive cardiomyopathy in the general population is unknown. Its frequency in a selected population with cardiac disorders has been estimated at 20O.57 The incidence of congestive cardiomyopathy in haemodialysed patients is probably much higher than in the non-uraemic population.
Arterial hypertension is unlikely to bove caused the cardiomyopathy in our patients since four of them had normal or low blood pressures and no history of hypertension. Furthermore, raised blood pressure causes myocardial hypertrophy26 and not an increase in ventricular volume,27 and we found no change in myocardial thickness but an increase in ventricular volume in all five patients. Coronary heart disease cannot be definitely excluded in three of the five patients since coronary arteriography was performed only in two. Nevertheless, normalised cardiac rigidity is not significantly changed in patients with coronary artery disease in the absence of previous myocardial infarction. 2' Three of the five patients presented with the complete picture of the disease-that is, considerable ventricular dilatation and myocardial hypokinesia. The remaining two, despite having ventricular dilatation and a decreased index of normnalised rigidity, had only a moderate decrease in myocardial contractility and normal ejection fractions. Possibly the cardiomyopathy initially affects normalised heart muscle rigidity, which leads to a primary dilatation of the ventricles. The change of myocardial contractility might be due to the chronic augmentation of systolic wall stress secondary to increased ventricular dimensions. Summary A longitudinal study of the age-related decline in thermoregulatory capacity was made in 47 elderly people to try to identify those at risk from spontaneous hypothermia. During the winters of 1971-2 and 1975-6 environmental and body temperature profiles were obtained in the home, and thermoregulatory function was investigated by cooling and warming tests. Environmental temperature and socioeconomic conditions had not changed but the body core-shell temperature gradients were smaller in 1976, indicating progressive thermoregulatory impairment. People at risk of developing hypothermia also seem to have low resting peripheral blood flows, a non-Introduction Each winter in the British Isles old people die at home as the result of cold. Indeed, accidental hypothermia (deep body temperature below 35°C) is now recognised as one of the natural hazards of old age. The problem is not simply one of unintentional accidental hypothermia resulting from a fall or accident at home and subsequent immobilisation and exposure, nor one entirely associated with concurrent illness1 2; spontaneous hypothermia also occurs among apparently fit elderly people.3 4
The main objectives of our investigations were to clarify the physiological basis of the ageing process in thermoregulation and to try to identify by physiological means those members of an elderly population sample living at home who seem likely to be at risk of developing hypothermia. We performed cross-sectional and longitudinal studies of a group of elderly volunteers; we obtained temperature profiles in their homes and made subsequent physiological studies in the geriatric research unit at University College Hospital, London, during the winter months (January-March) of 1972 and 1976.
Methods
We studied 47 elderly people (19 men 
